Effects of calcitonin on 3',5'-cyclic adenosine monophosphate and calcium second messenger generation and osteoblast function in UMR 106-06 osteoblast-like cells.
The UMR 106-06 rat osteosarcoma osteoblast-like cell line possesses calcitonin (CT) receptors in addition to expressing PTH receptors and a highly osteoblast-like phenotype, and may represent an intermediate developmental stage between early osteoblast precursors and mature osteoblasts. Therefore, we examined the effects of CT and PTH on second messenger generation and osteoblastic function in these cells. In UMR-106-06 cells, 10-1000 nM CT produced a dose-dependent stimulation of intracellular free calcium concentration ([Ca2+]i), which reached a plateau between 2-3 min. This stimulatory effect was abolished in the absence of extracellular Ca2+ ([Ca2+]o) and was mimicked by forskolin and (Bu)2cAMP. One hundred nanomolar CT also produced a slight but significant increase in inositol triphosphate production (13%, P less than 0.05) but did not produce a rapid, transient increase in [Ca2+]i. In contrast, PTH produced a rapid, transient increase in [Ca2+]i, which reached a maximum within 30 sec. This stimulatory effect of PTH on [Ca2+]i signal was dose-dependent and accompanied by a parallel stimulation of inositol triphosphate production. PTH, forskolin, and (Bu)2cAMP all produced a marked dose-related suppression of both DNA and collagen synthesis, which paralleled their stimulatory effects on intracellular cAMP levels. In marked contrast, CT only minimally reduced DNA and collagen synthesis despite producing comparable increases in intracellular cAMP. One hundred nanomolar CT also stimulated alkaline phosphatase specific activity by 33% (P less than 0.05). Thus, CT stimulates cAMP, [Ca2+]i, and inositol phosphate second messengers in UMR 106-06 cells. However, in contrast to other agents which elevate intracellular cAMP levels, CT does not suppress DNA synthesis. These results suggest that the linkage of CT receptor second messengers to effects on cell function differ from those of PTH and/or that CT may produce additional second messenger(s) which antagonize the antiproliferative effect of increased cAMP levels in UMR-106-06 cells.